The last phrase is a key part of the definition, indicating that in order for a proposed measure to meet this definition, there must be supporting evidence that the measure can gauge differences in care.
There are many aspects to the quality of breast-conserving surgery (BCS). These include typical operative outcomes, such as surgical site infection, myocardial infarction, and thromboembolic events. Fortunately, these complications occur so infrequently in BCS that they have limited potential for improvement. 11 Identifying those areas of BCS that could benefit from quality measurement has recently drawn national attention. Re-excision lumpectomy rates (RELR) after BCS for breast cancer has been discussed as a potential quality measure by the ASBS. 1, 12 However, its use as a quality measure is controversial and is greatly debated. 13 There are divergent opinions amongst breast surgeons regarding whether to call RELR a QM or whether to use RELR for QI. The primary argument for its use as a QM is strong evidence of significant variability of RELR, ranging from 0 to 70 %. [14] [15] [16] On the other hand, the use of RELR as a QM may reduce secondary operations at the cost of unintended harmful changes to other measures of BCS quality. 1, 12 It has also been argued that there is no direct link between RELR and ''quality.'' 13 This argument is valid if the only quality outcome measured is ipsilateral breast tumor recurrence (IBTR). IBTR has never been demonstrated to differ between patients who require single versus multiple operations to achieve a negative margin. 17 In a broader view, there may be linkage between RELR and quality. Patient experience and affordability are domains of quality endorsed by the National Quality Forum and others. 8, 9 Both would be expected to improve by lowering the RELR.
Central to the issue of re-excision after lumpectomy is the topic of surgical margins. Surgeons perform re-excision lumpectomies in order to obtain adequate margins, as margin status is associated with IBTR. However, what constitutes an adequate negative margin remains unclear, with differing results among many published studies. A recent meta-analysis of 21 BCS studies addressed the relationship between margin status and IBTR after lumpectomy for invasive cancer. 18 Close to 15,000 subjects were included, mostly with stage I and II breast cancer, with a minimum follow-up of 4 years. In all studies, positive margins were defined as tumor at the inked/ resected edge. Negative margins were defined as no tumor within a defined distance of the resected edge, although the defined distance of negative varied across studies from 1 to 5 mm. The unequivocal finding of the meta-analysis was that a positive margin is not adequate and is associated with increased risk of local recurrence. Among studies evaluating positive/close versus negative margins, odds of local recurrence (LR) were 2.0 for positive/close margins. Among studies that separated the positive and close margin groups, odds of LR were 2.4 for positive margins and 1.8 for close margins compared to women with negative margins (p \ 0.001 in both instances). Odds of LR remained significantly higher even after adjusting for age, era of study, and use of endocrine therapy.
Regarding the question of adequate size of a negative margin, the data are less clear. The portion of the analysis described above suggests that, similar to positive margins, close margins are also inferior to negative margins. Close margins were defined by the majority of included studies as \2 mm or as \5 mm (but not positive). Therefore, many women defined as having close margins might have had a negative margin [1 mm and possibly even greater than 2 mm. When the authors restricted the analysis to the subset of patients who had negative margins of at least 1 mm, they found that larger negative margins were associated with lower odds of local recurrence-odds ratio (OR) of 0.85 for a 2 mm margin and 0.58 for a 5 mm margin, compared to the reference of 1 mm margin (OR 1.0). However, this trend was not statistically significant (p = 0.11) and was further lessened with adjustment for endocrine therapy and a radiation boost. Therefore, in patients receiving appropriate adjuvant therapy, statistically significant differences in LR were not confirmed in the comparison of 1 mm versus wider negative margins. Limitations of this and other meta-analyses of margin adequacy include the lack of studies specifically comparing ink negative, 1 mm and 2 mm margins, reducing the statistical power for detecting differences among various sizes of negative margins. Taken together with the finding that patients with close margins had higher odds of local recurrence, the data in this meta-analysis leaves a lingering question about the effect of ''close'' margins, specifically those less than 2 mm, on local recurrence risk. In summary, this meta-analysis is helpful in clarifying both the need to re-excise positive margins for invasive cancer as well as the safety of not re-excising margins that are at least 2 mm, as long as appropriate adjuvant therapy is provided that may include a radiation boost. However, the meta-analysis still leaves some question regarding the management of margins less than 2 mm. In a different meta-analysis focusing on DCIS, the odds ratio for LR after lumpectomy for DCIS did not differ for 2 mm compared to wider margins in patients receiving adjuvant treatment. 19 Based on these studies, there may be very little difference in what constitutes an acceptable margin width between invasive cancer and DCIS, especially in patients receiving appropriate adjuvant therapies, but the literature is not definitive. The National Comprehensive Cancer Network (NCCN) Guidelines for lumpectomy margins and the margin reexcision algorithm endorsed by the ASBS both reflect the results of the meta-analyses discussed above. 12, 20 The ASBS algorithm is displayed in Figure 1 . 12 How do these data translate into the reality of clinical practice? Not surprisingly, survey studies of breast cancer care providers demonstrate varying opinions on what constitutes an adequate margin for lumpectomy. [21] [22] [23] Two survey studies of surgeons indicated that the majority of surgeons favor a minimum negative margin of at least 1 mm, with \20 % accepting no tumor at the inked margin. 21, 23 These same surveys identify many care providers who recommend routine re-excision in patients with ink negative or narrow negative margins, a practice not supported by margin meta-analysis or NCCN guidelines. Given these findings, there is potential opportunity to decrease national RELR by simply decreasing the number of patients with initial negative and close negative margin status who routinely undergo re-excision. 24 Given the available evidence, re-excision of margins greater than or equal to 2 mm should not be performed routinely. There are several reasons why selective re-excision of a 1-2 mm or greater margin may be indicated. 12 These include difficulty in pathologic assessment due to a fragmented specimen, residual disease on imaging (such as adjacent malignant appearing calcifications identified on postlumpectomy mammogram), and large volume cancer involvement within 1-2 mm of the inked margin. In an effort to lower RELR, two surveillance measures regarding margins could be developed to aid identification of practice patterns that contribute to re-excision. These are the percentage of lumpectomy patients with a greater than 2 mm initial margin free status who undergo re-excision to achieve a wider margin and the percentage of ink positive patients that do not undergo re-excision.
Some variability of reported RELR can be explained by risk adjustment for the factors known to correlate with positive margin status at initial lumpectomy. These factors include method of cancer diagnosis, patient age, tumor size, clinical stage, lobular histology, presence of DCIS, and method of histologic processing. 12 In addition, the completeness of pathology reports also can impact decisions for re-excision. A recent study indicated that 2 years after publication of reporting guidelines from the College of American Pathologists on lumpectomy specimens, approximately half of all reports on breast cancer specimens were not compliant with recommended margin reporting. 25 Another cause of variability is explained by differing opinions regarding adequate margin width, as discussed above. In two separate surveys, up to 52 % of radiations oncologists and more than 40 % of surgeons endorsed margins greater than 2 mm and 5 mm, respectively, prior to radiotherapy. 21, 22 Finally, in a recent meta-analysis, the decision to utilize immediate intraoperative margin assessment also correlated with variability of RELR. 26 Esbona et al. concluded that immediate intra-operative margin assessment with frozen section technique or touch prep cytology compared to no intra-operative pathological evaluation was associated with a lower RELR. 26 The primary motivation for re-excision after lumpectomy is to reduce cancer recurrence. Hence, re-excision of an ink positive margin represents good quality care because negative margins are associated with lower IBTR. If negative margins could be achieved more often with single compared to multiple operations, then patient centered and affordability domains of quality care could be achieved as well. It is, therefore, relevant to ask whether the use of RELR as a QM helps to achieve this goal. It is also relevant to ask whether unintended harmful consequences may occur if care providers are focused on ensuring their RELR is low, instead of focusing on performing an adequate oncologic operation. If the importance of RELR is elevated too high, would this lead to cases of positive/close margins not being excised, resulting in increased IBTR and ultimately a potential increase in breast cancer mortality? 27 Would women with larger tumors, DCIS, or smaller breasts not be offered BCS due to an increased concern that these patients would likely require a re-excision? Fear of elevated RELR could cause ''risk aversion'', resulting in increased mastectomy rates and decreased access to BCS. Finally, would too much emphasis on RELR lead to larger resection volumes at first lumpectomy resulting in suboptimal cosmetic outcomes? The relationship of resected breast volume to aesthetic outcome is complex. There is a need for comparative effectiveness research to determine if there are critical differences in patient cosmetic outcome when comparing surgeons who have lower versus higher RELR and when comparing simple to oncoplastic lumpectomy, stratified by breast size, shape and other factors. Comprehensive, validated cosmetic scoring systems, along with patient reported outcomes, such as Breast-Q TM , need to be incorporated into these studies. 28, 29 The argument against using RELR as a QM is that the unintended consequences described above are possible. If they did occur, they would be detrimental to quality care.
In summary, extreme variability of RELR exists, indicating a performance gap. Reducing variability of national RELR is beneficial because it reduces the financial and nonfinancial burdens of care endured by the patient. However, it is difficult to expect uniform rates of re-excision when a lack of clarity and consensus remains on the definition of an adequate negative margin. Despite the lack of margin clarity, there is opportunity to reduce re-excision rates by ceasing routine re-excision in patients with 2 mm or greater margins. Since implementing RELR as a QM has the potential to negatively affect other dimensions of breast cancer outcomes, we believe the stewards of measurement of RELR should concurrently audit other aspects of BCS quality to protect against the unintended consequences of mandating reduced re-excision rates. Performance improvement plans to lower re-excision rates will be optimized by multidisciplinary input, collaboration between professional societies, vigilance and an awareness of all possible outcomes.
